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Since  horse  meat  forms  so  Isrge  a  proportion  of  the  diets  of  fur 
animals,  loiovledge  of  its  chemical  composition  is  important  if  rations 
are  to  he  properly  halanced.   Some  data  are.  availaole  in  the  literature 
on  the  subject.   Amherger  (1919;  544-545)  analyzed  sajnples  of  the  neck, 
shoulders,  ribs,  head,  chuck,  sides,  heart,  liver,  and  kidneys  of  eight 
horses,   "he  moisture  content  of  these  cuts  averaged  75.7  percent;  the 
fat,  1,6  percent;  and  the  ash,  1.1  percent.   The  chemical  compositions  of 
the  various  cuts  were  in  substantial  agreement,  except  that  the  water 
content  of  the  liver  and  kidneys  averaged  about  2  percent  higher  than 
that  of  the  other  parts  of  the  carcass.   Leach  (1920)  listed  the  average 
analysis  of  fresh  muscle  from  16  horses  as  follows;   VJater,  69.81  percent; 
protein  (^  x   6.']^),  19.47;  fat,  9.51;  and  ash,  1.01  percent,   --ishbrook 
(1939)  gave  the  ^xalyses  o^  two  composite  muscle  samples  taken  from  eight 
horses  as  follov/s:  Water,  75.0  percent;  protein,  20.2;  fat,  2.9;  and  ash, 
1.1  percent.   Viscera  plus  blood  taken  from  the  same  horses  averaged: 
u'gter,  77.5  percent;  protein,  19.8;  fat,  1.25;  and  ash,  1.1  percent. 

Methods  and  i^aterial 


For  the  present  study  of  the  composition  of  horse  meat,  the  freshly 
alaughtered  carcasses  of  18  horses  and  1  mule  were  systematically  sampled 
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:  at  the  United  States  I\xr   Animal  Sxpsrinent  Station  at  Saratoga  Springs, ¥.Y  l/ 
.  'Epch  carcass  i-'as  divided,  into  five  main  .sections — neck,  front  legs, 
ribs,  or  thorax,  loin,  ajid  hind  legs.   The  meat  V79S  removed  from  the 
bones  axid.  separately  weighed,  ground,  and  well  mixed,  but  ■  the  sections 
kept  distinct.   The  muscle  only  v^as  used  in  17  cases  while  in  the  other 
2  blood  was  added.   Pollowing  mixing,  a  sample  made  up  of  one-tenth,  by 
weie.ht,  of  the  meat  from  each  section  was  collected  and  these  samples 
Hhoroughly  mixed,   -'^s  a  preservative,  25  ml.  of  alcohol  (95  percent) 
plus  1  percent  hydrochloric  acid  were  added  to  approximately  400  grgjns  of 
meat.   These  samples  were  shipped  to  Cornell  University,  v/here  from  a 
definite  quanity  of  each,  analyses  were  made  of  moisture,  protein,  fat,  and 
ash  according  to  U.  S.  Pharmacopoeia  methods.   In  caJculating  the  moisture 
content,  account  was  taken  of  the  added  acid-alcohol.   There  was  a  small 
remainder  after  determining  the  percentages  of  water,  protein,  fat,  and 
ash.   In  the  case  of  plant  material  this  v/ould  be  listed  as  nitorgen-free 
extract.   In  the  case  of  meat  it  is  listed  merely  as  a  remainder,  it 
being  unlikely  that  it  consisted  entirely  of  the  animal  carbohydrate 
glycogen.  .Since -it  is -obtained  by  difference,  -the  remainder  contains 
the  accumulated  errors  of  the  other  determinations. 

He  suits  of  Study 

Table  1  shows  the  composition  of  16  saisples  of  horse  muscle;  table 
2,  the  composition  of  2  samples  of  horse  muscle  plus  blood  and  of  1 
sajnple  of  mule  muscle.   The  16  muscle  samples  averaged  as  follovrs: 
water,  76.0  percent;  crude  protein,  18.1;"  fat,  4.1;  and  ash,  0.9  percent. 
The  two  muscle-plus-blood  samples  did  not  differ  significantly  from 
the  straight  muscle  spjmples.   The  mule  muscle  sample  had  a  higher  water 
content  than  any   of  the  horse  samples  but  a  single  analysis  does  not 
permit  the  conclusion  that  this  is  a  regular  characteristic  of  mule  meat. 

Tables  1  and  2  shovr  that  the  most  variable  constituent  of  horse 
meat  is  fat,,  which  ranged  from  0.4  to  12.7  percent;  Leach  (1920)  listed 
an  even  vrider  variation  (1.2  to  33.7  percent).. 

T   Table  3  gives  the  approximate  ages  -and  condition,  or  degree  of 
.fatness,  of  the  different  horses  and  data  on  the  muscle,  viscera,  blood, 
and  Done  content.   Uata  on  the  degree  of  fatness  were  obtained  after 
slaughter  and  included  observation  on  both  external  and  internal  fat. 


1/  The  authors  acknowledge  the  technical  assistance  of  Gennard 
Matrone,  Miss  i-iartha  V'alker,  and  Harry  D.  C-reenv.rood,  cooToerative  agents 
of  tne  Bureau  of  Animal  Indoistry  stationed  at  the  Laboratory  of  Animal 
iiutrition,  Cornell  University. 
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TiJBLS  1.   —   Cheiiical   com"Dor.it;ion  of  fresh  horse  mu^^cle 


Eorse 


'otsJ. 


/rue 


Kenyon 

IiBke   • 


Sabasta 
Jajnes   . 


Pasek  , 
Skalko   , 
Darrovi  , 
Conde   , 
Stevens 
K,    ".volf* 
Brennan 
Barrass 
Tuth   .    . 
Dunhain  , 
Hurxt   .    , 
V/olf  .    . 


Average  , 
Low  ,    ,    , 

High  ,    .    . 


boisture   1??^'°^'®^^ 


Sat 


Ash 


(i^x  6.25) 


1  Remain- 
!       der 


■trercent    '  i'erccn.t 


69.22 

69.03 

71.43 

73.22 

72.99 

72.97 

75.10 

75.22 

79.37 

33. 56 ' 

31.34 

79.37 

7S.60 

77.57 

7S.45 

78.48 


75.0 
69.0 
83.7 


16.89 
18.81 
13.13 
13.53 
18.08 
16.91 
17.91 
19.49 
15.35 
15.43 
15.68 
18.23 
13.74 
20.  li 
13.85 
13.74 


13.1 
15.5 
20.1 


^ercenu  Percent  '  Pr^rcent 


9.83 
7.10  I 
6.52  ! 
6.84  I 

7.55 ; 

4.35  j 
3.93  I 
0.64  ; 

0.53  I 
1.45  I 
1.42  I 
0,44  I 
1.91! 
2.00  ! 


4.1 


0.4  ! 
10.5  i 


0.97  I 
0.93  i 
0.97  ; 
1.03  i 
0.93  j 
0.86  1 
0.93  i 
0.68  I 
0.95  ! 
■0o66  ' 
1.02 
0.90 
0.91 
1.03 
0.99 
1.08 


0.9 
0.7 
1.1 


2.29 
1.35 
0.91 
0.55 
1.16 
1.71 
0.71 
0.43 
0.19 

-0,20 
0.63 
0.00 
0.33 
0,85 
1.82 

-0.50 

0.8 
-'^    3 


TABL2  2.    —   Chemic?!  co-^-por^j-tion  of  fresh  horse  m-'Jiscle  plus 
blood.    Tind  of  mule  auscle 


SaiTi-ole 


Yunclc   (horse  _l/.    . 
Aldrich  (horse)    2/, 
Beehe   (mule)  ,.    .    . 


Crude 


I 


'  Pp^cent  i  percent 

.j   65.55  j   18.75 

1   76.47  i   20.06 

I   85.16  i   12.36 


I 


Total       ,  . 

-  .  ,   _,  T)rotein  \   ■p„^. 

Koistur^/;,  c   n-\  \      ■-* 


Ash 


r.em  bin- 
der 


Percent:  Percent  '  Percent 

2.05. 
0.73. 


12.71  ,  C.94 
1.72  i  1.02 
1.65  i  0.60 


0.23 


1/  mBcle,  $3  percent;  "blood,  '7  percent. 
2/   HUBcle,  90 "percent 5  blood,  "id  percent. 
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In   the   s''jinmary  of  the   sge,    fet   content,    and  the  water  content   of 
the  horse  meat   samples,    given  in  table  4,    it   does  not   appear  that   age 
is   related  either  to    fcbe  fat  or  the  w^ter  content.      The  v/ater  content, 
however,    is  inversely  relr.ted  to   the  fat   content.      Vrhen   the  muscle 
sanroles  were  grouped  by  high,    medi-om,    and  lovf  f?t   content,    (averaging 
8,08,    2,73,    and  0,70  per«aat,    respectively),    the  corresponaing  vater 
content  averaged  71,49,    77,12,    grid  80.31  percent.      That   the  vater  con- 
tent  increases  as  the  fat  content  decreases  was  also   shown  by  a  widen- 
ing of  the  protein-v.'ater  ratios* 


TABLS  4.  —  SujD'nary  of  aee,    fat   content,    and  water  content 

of  horpe  muscle    sa-^ples 


KorRR 


Kenyon  , 
Dake  ,  . 
Skalko  , 
Sebasta  . 
Pasek  ,  , 
James  •  . 
Darrow  . 
Conde  ,  , 
Wolf  .  , 
Hunt  .  . 
Baxrass  . 

Tubb  .  , 
Stevens  , 
Brennan. . 

Dunham  . 
M.  Wolfe  . 


Water 


Fach 


0.70 


Percent 

C9. 

,22 

69. 

,03 

72 

.97 

71. 

^8 

72. 

99 

73. 

.22 

76. 

10 

75. 

22 

78. 

^8 

76. 

43 

79, 

37 

78. 

60 

79. 

87 

81. 

84 

77. 

57 

83. 

66 

___1_/   Furnished  by  R.    H.   Plerr,    in  Charge   of  Heat  Incpection  Labora- 
tories,   Bureau  of  Animal  Industry. 


m,  ^  ^ 


iiiLvarious_authors7^  "        ' — 


Author 


Samples  [  >ioisture 


i  Crude 
protein 


Leach  .  

Ashorook  

Smith  and  Bassett.  , 


Average 


16 

8 

16 


Percent 
69.3 
75.0 
76.0 

73.6 


Percent 
19.5 
20.2 
18.1 

19.3 


Percent 
9.6 
2.9 
4.1 

5.5 


Ash 


Percent 
1.0 
1.1 
0.9 

1.0 


x-aFcussion 

as  shoT^oi  by  chemical  aiial-..i  .   ^rv    f     ^   '^^  Percentage  of  fat 

above  average  ^Inntt    .    !*     ""^  *^®  Percentage  of  fat  vras 

civexage,  almost  witncut  excent.i  n>i  txia -   i  •   a 

good  or  very  good  condition.   ^"^"""^  ''^^  «""^  1=  described  as  in 

here  de  ermiLd  "th  tie  cc^''^  """   <="P°=-'l°''  °f  ^orse  meat,  as 

kins  (1S34)  lisUd  tL  »v.r  '^    ""■'  "^   """-^  "'*==*'=•   Howe  and  hLj- 

rlb  cut  aild  of  the  llMl2ft-'''"'''°/^''°''   °-  ^""'^  '''i''"'  to  eleventh 

condition  as  follow  ;w:ter56°\°''"  ''^"  "'^  °^  *^«  "  --^^6^ 

and  ash,  0.7  percent   The  p;rce;  a^roT^Lr'^- '\"-'' ■'^■''  '°-^  = 
somewhat  hiah=r  than  ir,  i,lJ   C  ?  *=,    procein  in  horse  meat  is 

This  eeneraUzatiorho'd!  ?^e   h   ^"''  """*  ^=  ""="  ^"'-^  "  ^-t- 

™ts  is  compared  :ithhorse"eaThrdi™^°""°"  °'  ''"^'""^  ^^^^ 
of  beef  snd  horse  meat  vrdLTlt  r.     ^     "'j^rence  between  the  composition 
that  the  horse=  L™f,!er     ^^  ^^   explained  when  it  is  realized 
horses  examined  were  olc  and  mostly  in  thin  condition. 

The  various  minerals  Dreqpnt  in  +■!,«   v.  j- 
were  not  determined  ^tllZ  tt  \  ""^^   fraction  of  horse  meat 

in  being  a  good  sotce^or^^f  "^^   ""°'"*  "  =='"""'•  *°  '"'^^  ™^=1«. 
poor  sou^ce'of  olZ^  li'Z^lT^f''^''^^^^-    ^'   -^P'''-.  -^  - 

Sumnary 

Representative  samples  of  musclp  fr-om  t«  -p-^^  -ut    t 
horses  averaged  as  follows:   Water  76  0   l\     T^""   slaugntered 

ws.   v^ater,  ^5.0   percent;  protein,  18.1;  fat,  4.1; 


'* 
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and  ash,    0.9  percent.      One    sample  of  mule  meat   analyzed  as  follows: 
Water,    35.2  percent;      protein,    12»4;    fat,    1.7;    and  ash,    0,6  percent. 

Fat  v/as  the  most  v^riatle   constituent  of  horse  meat,    ran^ng 
from  0.4  to   12,7  percent.      The  vater  content   of  horse  muscle  apr)arently 
increased  as  the   f?t   content   decreased. 
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